We examined 138 Escherichia coli strains isolated from cultures of blood specimens from urosepsis patients (n = 78) and nonurosepsis patients (n = 30) and from fecal specimens of a healthy control group (n = 30) for P fimbriation with a mannose-resistant hemagglutination test, an indirect immunofluorescence assay, and a new commercial particle agglutination test (PF TEST; Orion Diagnostica, Espoo, Finland). About 60% of the strains in the urosepsis group were P fimbriated with all tests, with no significant differences observed between patients with or without known predisposing factors. In the non-urosepsis-associated and fecal strains, the incidence of P-fimbriated E. coli strains varied from 3.3% (PF TEST) (14) . They recognize the a-D-galactose-p-(1-+4)-P-D-galactose residues on human P blood group antigens in cell membranes (9, 10). For rapid detection of P-fimbriated E. coli, a commercial P-fimbria-specific aggluStrains (n = 161) identified as E. coli (API 20E; API System, France) were isolated from cultures of blood specimens from patients treated in Kuopio University Central Hospital between May 1985 and February 1988. The strains were stored at -70°C in skim milk broth or (in 1985) in sloppy agar (LabLemco broth, 4 g; agar, 2.75 g; 500 ml of distilled water) tubes at 4°C. Seven strains had died during storage. The remaining 154 strains were subcultured on CLED agar for sterility control and twice further, before each testing, on colonization factor antigens agar, which is known to enhance the expression of P fimbriae (3). The tination test (PF TEST) has become available. To evaluate the suitability of this test for routine laboratory work, E. coll strains isolated from cultures of blood samples from adult patients were examined for the presence of P fimbriae with the PF TEST, with a mannose-resistant hemagglutination (MRHA) test, and with an indirect immunofluorescence assay (IFA) using two polyclonal P-fimbria-specific antisera and for the presence of 1C fimbriae with bacterial agglutination using a monoclonal 1C-fimbria antiserum.
Strains (n = 161) identified as E. coli (API 20E; API System, France) were isolated from cultures of blood specimens from patients treated in Kuopio University Central Hospital between May 1985 and February 1988. The strains were stored at -70°C in skim milk broth or (in 1985) in sloppy agar (LabLemco broth, 4 g; agar, 2.75 g; 500 ml of distilled water) tubes at 4°C. Seven strains had died during storage. The remaining 154 strains were subcultured on CLED agar for sterility control and twice further, before each testing, on colonization factor antigens agar, which is known to enhance the expression of P fimbriae (3) . The xL-methyl-D-mannoside (Sigma Chemical Co., St. Louis, Mo.) as described previously (19) . The IFA was performed with two polyclonal P-fimbria antisera (a gift from A. Pere, Helsinki, Finland) as described previously (16) . For detection of 1C fimbriae, the strains were agglutinated with a monoclonal 1C-fimbria antiserum (15) .
For statistical evaluation, the kappa test (4) was used to determine reproducibility, and the chi-square test was used to determine the significance of differences in frequencies between study populations. P values of 0.01 or less were considered significant.
All three methods detected the presence of P fimbriae in E. coli isolates of the different patient groups, with only minor differences in frequencies (Table 2) . With the MRHA test, 50 (65%) of the 78 strains isolated from patients with urosepsis The difference in frequency of P fimbriation between strains from urosepsis and nonurosepsis patients was significant or highly significant with the MRHA test and the PF TEST, respectively (Table 2 ). However, when tested with the IFA, the difference was less pronounced (P < 0.02). Of the 21 isolates positive by only one test, 12 were positive by only the IFA (Table 3) .
When the MRHA test was regarded as the reference method, the sensitivity (5) of the PF TEST was 82% and the specificity (5) was 95% (Table 4) , whereas the sensitivity of the IFA was 80% and the specificity was 83% ( Table 5 ). The reproducibility of the PF TEST was high (kappa, 0.84) ( Table 6 ). The negative predictive value (5) of the PF TEST was 86% and the positive predictive value (5) was 92% (Table 4) , while for the IFA the corresponding values were 84 and 79%, respectively (Table 5) .
Altogether, 30 strains were positive for 1C fimbriae: 15 (19%) in group I, 4 (13%) in group II, and 11 (37%) in the control group. Fifteen of these strains were also positive for P fimbriae with some of the P-fimbria tests.
In this study, P fimbriation was characteristic of E. coli strains isolated from cultures of blood samples from adult patients with urosepsis regardless of the presence or absence of any predisposing factors for urinary tract infection. Known predisposing conditions had only a marginal influence on the presence of P fimbriation. On the other hand, E. coli isolates from patients whose source of bacteremia was outside the urinary tract were P fimbriated at a rate not significantly different from that of fecal control strains. Altogether, our results were in good agreement with those of earlier studies on bacteremic patients (1, 8) .
Virulence factors have been found to be important for the ability of E. coli strains to induce upper urinary tract infections (1, 6-8, 11, 12, 20) . Recent studies have shown that 90% of E. coli strains isolated from children with nonobstructed pyelonephritis are P fimbriated, in contrast to about 20% of strains causing cystitis (11) . Examination for P fimbriae has been considered useful for localization of the level of urinary tract infection in children (11, 16, 20) . In previous studies with adults, 62 to 71% of blood isolates from patients with urosepsis (1, 8) , 57 to 90% of urinary strains from patients with pyelonephritis (7, 12) , and 19 (13, 16) . The IFA depends on subjective evaluation, and thus it is a much more difficult test to interpret than the other two tests. In our opinion, it can be recommended for routine use only in laboratories with extensive experience in immunofluorescence techniques.
In addition to being tested for P fimbriae, the 138 E. coli strains were also tested for another virulence factor, 1C fimbriae. The presence of 1C fimbriae did not seem to be associated with virulence leading to sepsis. The same conclusion has also been made in previous studies (13) . MRHA has been used for P-fimbria testing in several studies (11) (12) (13) 20 
